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Late spontaneous recanalization of acute internal
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Chris Klonaris, MD, Andreas Alexandrou, MD, Athanasios Katsargyris, MD, Nikolaos Liasis, MD, and
Elias Bastounis, MD, Athens, Greece
Spontaneous internal carotid recanalization has been infrequently observed, and when it has been reported, it has most
commonly occurred early after a stroke. We report a case of a patient with late spontaneous recanalization of the internal
carotid artery (ICA) that occurred within 6 months to 1 year after the initial diagnosis of occlusion during the course of
a stroke. This event allowed the patient to undergo a successful surgical intervention. A suggestion is made about the
mechanism of this phenomenon and an implication about changes in the follow-up strategies of these patients is
presented. (J Vasc Surg 2006;43:844-7.)Spontaneous recanalization of an occluded extracranial
internal carotid artery (ICA) has been infrequently de-
scribed.1-8 The mechanism of this phenomenon, which
most commonly occurs within a short period after the
diagnosis of the occlusion, remains unclear.9
The outcome of patients with acute occlusion of the
ICA is rather poor, with disability historically reported at
40% to 69% and a 16% to 55% mortality rate.10 Emergent
surgical intervention or early use of thrombolytics in the
first 3 hours after stroke have therefore been claimed of
being of ultimate importance.11,12 Little can be done for
the chronic ICA occlusion, however. We report the case of
a patient with a spontaneous recanalization of the ICA
within 6 months to 1 year after the initial diagnosis of
symptomatic occlusion of the ICA that allowed the patient
to undergo surgical intervention.
CASE REPORT
A 73-year-oldman was referred to our vascular surgery depart-
ment for evaluation and possible carotid endarterectomy a week
after he had been treated elsewhere for an acute stroke with partial
right facial paresis and weakness of the right arm. These symptoms
lasted for 2 days and at admission to our hospital as well as during
the whole follow-up period, no residual or new neurologic deficit
was found. His medical history was notable for hypertension and
hypercholesterolemia.
A color duplex carotid ultrasound scan revealed total occlu-
sion of the left ICA (Fig 1, A) and a 40% stenosis of the contralat-
eral ICA. Distally to the occlusion, the left ICA was patent with
reversal of flow, measuring 5 mm in maximum diameter. The
length of the occlusion was 2.4 cm. Peak systolic velocities (PSV)
were 81 cm/s and 132 cm/s at the right common carotid artery
(CCA) and ICA, respectively, and the end-diastolic velocity at the
right ICA was 41 cm/s.
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844The patient underwent a selective cerebral angiography, which
confirmed the diagnosis of left ICA occlusion (Fig 2) and right
ICA stenosis of 40%. The cerebral angiogram revealed adequate
cross filling from the contralateral ICA, and an intact circle of
Willis. In addition, retrograde filling of the left ICA was demon-
strated distally to the occlusion. The findings of the radiologic
investigations precluded any surgical or endovascular intervention.
The patient was managed conservatively and discharged home
with a 75-mg daily dosage of clopidogrel as secondary prophylaxis
for prevention of atherosclerotic stroke.
At the 6-month follow-up, the patient’s neurologic status was
intact. A repeat carotid color duplex and power Doppler scan that
was performed to evaluate the progress of the right ICA stenosis
was still consistent with left ICA occlusion (Fig 1, B). At the 1-year
followup, the patient remained asymptomatic; however, a carotid
color duplex examination revealed a stenotic flow at the left ICA
(Fig 1, C ) with peak systolic velocity of 474.8 cm/s and end-
diastolic velocity of 112 cm/s. To further investigate this finding,
a selective cerebral angiography was performed. The angiogram
was consistent with a critical stenosis of the left ICA and thus
confirmed the recanalization (Fig 3).
The patient underwent a successful left carotid endarterec-
tomy with the use of an internal shunt and a great saphenous
venous patch. A hard plaque that produced a tight stenosis was
found during surgery. No signs of intraplaque hemorrhage were
found at visual inspection or pathologic section of the plaque.
The patient was discharged free of neurologic symptoms on
the second postoperative day. One year after surgery, the patient
remained asymptomatic. A carotid color duplex scan showed a
completely patent ICA with an increased diameter of 6 mm. No
signs of hyperplasia or restenosis after endarterectomy were ob-
served.
DISCUSSION
Although spontaneous recanalization of occluded in-
tracranial cerebral arteries has been a common finding
during the course of patients who have had a stroke,13,14
spontaneous recanalization of a previously occluded ex-
tracranial ICA has only been anecdotally reported. This
phenomenon may, however, happen more often than sup-
posed. Meves et al,5 in a recent prospective study, reported
an ICA spontaneous recanalization rate of 33% within 7
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Furthermore, a literature review reveals that when ICA
spontaneous recanalization occurs, it is a rather early event
Fig 1. A, Color duplex shows left internal carotid artery (ICA)
occlusion a week after the stroke.B, Power Doppler shows remain-
ing left ICA occlusion at 6-month follow-up. C, Color duplex
shows left ICA recanalization with critical stenosis at 1-year follow-
up. ECA, External carotid artery.that most commonly happens between 6 hours and 2 weeksafter the documentation of the occlusion.6 Subsequently,
such an event is rarely seen by vascular surgeons, who
usually come across old (chronic) ICA occlusions as an
incidental finding during a preoperative evaluation for con-
tralateral carotid endarterectomy. To the best of our
knowledge, to date only a few reports have described late
spontaneous ICA recanalization1,3 in the modern English
literature. This report aims to raise awareness of this de-
layed phenomenon.
Little is known and much is hypothesized about the
Fig 2. Initial angiogram shows left internal carotid artery
occlusion.
Fig 3. A second angiogram at 1-year follow-up shows critical
stenosis at the origin of the left ICA.underlying mechanism of spontaneous ICA recanalization.
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fatal stroke to show that “coronary-type” rupture of an
unstable atherosclerotic plaque is the usual cause of throm-
botic acute occlusion of the carotid sinus. Consequently,
ICA recanalization after acute occlusion seems to occur
because of thrombus lysis. The activation of endothelial
spontaneous antithrombotic mechanisms (endogenous
clot lysis process) may contribute to this effect4; however,
to date no specific study in the carotid territory has proven
this theory.
An alternative explanation proposed by Calleja et al2
suggests that an acute intraplaque hemorrhage occurs that
causes a temporary occlusion at the location of the plaque.
With the regression of the local swelling, there is a reversion
to a critical stenosis. This theory doesn’t seem very attrac-
tive for our case, however, because no signs of intraplaque
hemorrhagewere found at the intraoperative visual inspection
or the pathologic section of the plaque. In addition, the
recanalization in our patient occurred within 6 months to 1
year after the acute occlusion, which is quite a long time for
swelling to persist.
Furthermore, for some cases, it could be claimed that
the ICA was never totally occluded and that a hairline
residual lumen had always been preserved that had been
missed by the imaging studies. Such a claim doesn’t seem to
be valid in our case, however, because two color duplex and
power Doppler scans, as well as an angiogram, demon-
strated the occlusion repeatedly. Although, it could be
argued that carotid duplex scan is not very sensitive in
differentiating between total and near total occlusion, we
used very low pulse repetition frequency as well as a re-
duced wall filter at color duplex scan, modalities that allow
accurate diagnosis of ICA occlusions16,17 even without the
use of invasive cerebral angiography. Computed tomogra-
phy angiography could have been an alternative, because it
has recently been described as a safe, sensitive, and mini-
mally invasive technique in diagnosing ICA recanaliza-
tion.6
A long-standing ICA total occlusion has always been
considered a contraindication for any kind of interven-
tion. Although some evidence suggests that extracranial-
intracranial bypass surgery constitutes appropriate therapy
for a subgroup of patients with recurrent episodes of focal
cerebral ischemia due to unilateral internal carotid artery
occlusion,18 the intact neurologic status of our patient at
admission to our hospital did not justify any intervention at
that time.
Our patient underwent a standard surgical carotid end-
arterectomy 1 year after the stroke because of the delayed
ICA recanalization. An endovascular approach including
carotid angioplasty and stenting under cerebral protection
was also considered for our patient, but it was not per-
formed because of the estimated high risk of distal embo-
lization from thrombotic remnants. However, approaching
this case retrospectively allows us to believe that an endolu-
minal procedure could be a realistic alternative, as no
thrombotic remnants with embolic potential were found
during surgery.Although we decided that our patient should undergo
surgery, it should be mentioned that the best management
of this unusual condition remains unclear. Carotid inter-
ventions may prevent subsequent stroke in patients with
severe carotid stenosis according to randomized clinical
trials, but patients with recanalized ICAs after occlusion
were never included in such studies and therefore their
natural history is unknown. In addition, because the inci-
dence of this phenomenon has not been determined, it
could be argued that routine follow-up of all patients with
acute ICA occlusionmay not be cost-effective. However, in
patients that are routinely followed up with serial Duplex
scans for the detection of any progressive atherosclerotic
occlusive disease in the contralateral ICA, an additional
check on the occluded side may be justified.
CONCLUSION
We report a case of late spontaneous recanalization of
the ICA. To date, the incidence, exact mechanism, natural
history, and ideal management of this rare entity remain
unclear. Although routine follow-up of all patients with
ICA occlusion may not be cost-effective, the assessment of
contralateral carotid occlusions in patients with known
carotid stenosis may be justified.
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